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INTRODUCTION

THISTHI REPORT SUMMARIZE THE FOUNDATION RECOMMENDATIONSRECOMMENDATION MADE TO OUR
DESIGN ENGINEERSENGINEER DURING THE FINAL DESIGN OF THE PROPOSED PUMP STATION THE 32FOOT OD STRUCTURE WILL BE LOCATED ON THE WEST SIDEOF EAST MARGINAL WAY AS SHOWN ON THE PLOT PLAN SHEET 1 THE GROUNDFLOOR IS PLANNED AT ELEVATION 114 WITH THE PUMP ROOM FLOOR AT ELEVATION 91 AND TREMI SEAL EXTENDING TO ELEVATION 78 IN ADDITIONTHISTHI FACILITY INCLUDSINCLUD ABOUT 30 FEET OF 60INCH INFLUENT SEWER
ENTERING THE STATION AT ELEVATION 93 THREE 24INCH EFFLUENT FORCEMAINSMAIN AT ABOUT ELEVATION 109 AND AN EFFLUENT JUNCTION STRUCTUREAT ROUGHLY ELEVATION 106 THE EXISTING GROUND SURFACE VARIESVARIE FROMELEVATION 107 TO LEVATION 113 AND WILL REQUIRE FILLING TO ABOUTELEVATION 114

FLEW EXPLOMTIO AND LMORATORY TESTING

THE SUBSURFAC CONDITIONSCONDITION WERE EXPLORED BY THE DRILLING OF TWO TEST
BORINGSBORING WITH CABLTOOL DRILLING EQUIPMENT TO DEPTHSDEPTH OF 59 FEET AND65 FEET AT TH LOCATION SHOWN ON THE PLOT PLAN THE SOILSSOIL
ENCOUNTERED WERE LOGGED BY OUR SOILSSOIL ENGINEER AND REPRESENTATIVEUNDISTURBED SAMPLESSAMPLE WER SECURED FOR VISUAL EXAMINATION AND
LABORATORY TESTING TH SOILSSOIL ENCOUNTERED ARE SHOWN GRAPICAL1YON THE BORING LOGSLOG ON SHEET 3 FOLLOWING THE DRILLING OF THESEBORINGSBORING TWO WELL POINTSPOINT WERE INSTALLED AT SELECTED ELEVATIONSELEVATION ANDTHE BORINGSBORING BACKFJLLED BECAUSE OF THE PROXIMITY TO THE DUWAMISHRIVER WATR LEVEL READINGSREADING IN THE WELL POINTSPOINT WERE TAKEN DURINGTIDAL CYCL TO OBSRV THE EFFECT OF TIDAL FLUCTUATION UPON THEGROUND WATER DURING THISTHI SAME PERIOD THE TIDAL FLUCTUATION OF THERIVER LEVEL WAS ALSO OBSERVED IN NEARBY SLIP NO 4 THISTHI DATA IS

PRESENTED ON SHEET 4 NATURAL INPLACE DENSITIESDENSITIE AND MOISTURECONTENTSCONTENT OF THE REPRSENTATJYE SAMPLESSAMPLE WERE DETERMINED ARID THE TESTRESULTSRESULT ARE SHOWN AT TH LEFT OF THE RESPECTIVE BORING LOGS INADDITION SELECTED SAMPLESSAMPLE WERE SUBJECTED TO CONSOLIDATION TESTSIEVE ANALYSESANALYSE AND STRAINCONTROLLED DIRECT SHEAR TESTS THE TESTRESULTSRESULT FOR THE CONSOLIDATION TEST AND SIEVE ANALYSESANALYSE ARE SHOWN ONSHEETSSHEET THROUGH 7 THE DIRECT SHEAR TEST RESULTSRESULT RUN AT STRAINRATE OF 01 INCH PER MINUTE WERE AS FOLLOWSFOLLOW

ELEVATJON 100 MEAN SEA LEVEL
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AXIAL SHEAR STRENGTH PEF
SAMPLE REST SURCHARGE PAF YIELD PEAK ULTIMATE

BI ELEV 92 1400 350 850 850
BI ELEV 78 2500 700 1800 1700
BI ELEV 73 600 300 550 440

SUBSURFACE CONDITITSCONDITIT

OUR BORINGSBORING DISCLOD THAT ABOUT FEET OF LOOSE FINE TO MEDIUM SAND
BLANKETED THE BITE APPROXIMATELY TO 15 FEET OF SOFT COMPRESSIBLE
LAMINATED SILT AND SANDY SILT UNDERLAY THE SURFACE LAYER AND WAS IN
TURN UNDERLAIN BY TO 17 FEET OF PERMEABLE LOOSE TO MEDIUM DENSE
FINE TO MEDIUM SAND BETWEEN ROUGHLY ELEVATION 80 AND ELEVATION 55
20 TO 25 FEET OF MODERATELY SOFT TO MODERATELY FIRM INTERBEDDED OR
LANINATED SILTY FINE SAND AND SANDY SILT WAS ENCOUNTERED AND WAS
UNDERLAIN BY GENERALLY FINE SAND TO THE DEPTHSDEPTH EXPLORED

AS SHOWN BY THE GROUND WATER DATA PLOT ON SHEET THE GROUND WATER
LEVEL FLUCTUATESFLUCTUATE WITH THE RIVER LEVEL AND WAS OBSERVED TO VARY FROM
ELEVATION 99 TO ELEVATION 102 THE GROUND WATER LOW AND HIGH VARIED
FROM THE LOW AND HIGH TIDE BY FEET AND FEET RESPECTIVELY WITH

TIME LAG OF APPROXIMATELY HOURS THEREFORE THE GROUND WATER
CONDITIONSCONDITION DURING CONSTRUCTION SHOULD BE PREDICTABLE ON THE BASISBASI OF
RIVER AND TIDE STAGES

CONCLUSIONSCONCLUSION AND R8CCIQTNDATI0N8

ON THO BASISBASI OF THE SUBSURFACE CONDITIONSCONDITION DISCLOSED DURING
THISTHI INVESTIGATION IT IS CONCLUDED THAT CONSTRUCTION OF THE PUMP
STATION IS FEASIBL AT THISTHI LOCATION SINCE THE FOUNDATION LOADING
OF THE COMPLETED STATION IS APPROXIMATELY EQUAL TO THE WEIGHT OF THE
SOILSSOIL REMOVED SPECIAL FOUNDATIONSFOUNDATION ARE NOT NECESSARY AND THE STRUC
TURE CAN BE SUPPORTED DIRECTLY ON THE UNDISTURBED UNDERLYING SOILS

THE CAISSON METHOD OF CONSTRUCTION IS RECOMMENDED SINCE IT ELIMINATESELIMINATE
THE NEED FOR DEEP OPEN EXCAVATION CLOSE TO THE RAILROAD AS WELL AS
THE NEED FOR SUSTAINED DEWATERING WHICH COULD CAUSE SETTLEMENT OF
ADJACENT UTILITIESUTILITIE AND STRUCTURES FURTHER THE SILTY SOILSSOIL BELOW
ELEVATION 80 WOULD BE DIFFICULT TO DEWATER AND WOULD BE EASILY DIS
TURBED IF INADEQUATELY DEWATERED

COMPRESSIB SOILSSOIL UNDERLIE THE SURFACE AND SOME SETTLEMENT WILL
OCCUR DUE TO SIT FILLING THE AMOUNTSAMOUNT OF SETTLEMENT WILL VARY WITH
THE METHOD AND SEQUENCE OF CONSTRUCTION OF THE VARIOUSVARIOU UNITS IN
ORDER TO MINIMIZE TOTAL AND DIFFERENTIAL SETTLEMENT IT IS RECOMMENDED
THAT THE CAISSON BE SUNK TO FINAL ELEVATION THE TREMIE SEAL POURED
AND THE CAISSON DEWATERED PRIOR TO BEGINNING OTHER WORK THE 60INCH
INFLUENT SEWER SHOULD THEN BE INSTALLED AND BACKFILLED PREFERABLY
WITHOUT DEWATERING AFTER THE CONSTRUCTION OF THE INFLUENT SEWER
THE AREA FILL CAN BE PLACED AND THE EFFLUENT PIPESPIPE AND JUNCTION
STRUCTURE CONSTRUCTED

SINCE THE PUMP STATION WALLSWALL ARE RIGID THE ATREST SOIL PRESSURE
SHOULD BE USED FOR WALL DESIGN FURTHER BECAUSE OF THE QUICK INTER
RELATION BETWEEN GROUND WATER LEVEL AND RIVER STAGE IT IS RECOMMENDED
THAT FLOOD STAGE GROUND WATER LEVEL OF ELEVATION 110 BE USED
ESTIMATESESTIMATE OF LATERAL WALL PRESSURESPRESSURE FOR VARIOUSVARIOU CONDITIONSCONDITION WERE MADE
AND ARE SHOWN ON SHEET 2
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JETTING MAY NOT BE NECESSARY DURING THE SINKING OF THE CAISSON
HOWEVER PROVISIONSPROVISION SHOULD BE MADE FOR ITS USE IF REQUIRED IT IS
IMPORTANT THAT THE JETSJET BE DIRECTED UPWARD IN ORDER TO DESTROY THE
SKIN FRICTION AND YET PREVENT THE DISTURBANCE OF THE SUPPORTING
SOILSSOIL BELOW THE FINAL ELEVATION FURTHER THE WATER LEVEL INSIDE
THE CAISSON SHOULD BE MAINTAINED HIGHER THAN THE EXTERIOR GROUND
WATER WITH DUE ALLOWANCE FOR TIDAL EFFECT PRIOR TO POURING THE
TREMIE SEAL THISTHI WILL PREVENT THE FORNATION OF QUICK OR BOIL
CONDITIONSCONDITION IN THE SUPPORTING SOILSSOIL CAUSED BY UPWARD SEEPAGE INTO THE
INTERIOR OF THE CAISSON RIVER WATER COULD BE PUMPED INTO THE
CAISSON FOR THISTHI PURPOSE

THE AREA FILLING WILL CAUSE SOME SETTLEMENT OF THE UNDERLYING SOFTERSOILS THE MAJOR PORTION WILL OCCUR IN THE LAYERSLAYER ABOVE THE BASE
OF THE STATION IT IS ESTIMATED THAT SETTLEMENT OF THE STATION
ITSELF DUE TO FILLING WILL NOT EXCEED ABOUT 14 INCH AT THE INFLUENT
SIDE AND 34 TO ONE INCH AT THE EFFLUENT SIDE ADDITIONAL AMOUNTSAMOUNT
OF SETTLEMENT WOULD OCCUR IF THE AREA FILL WERE IN PLACE BEFORE THE
AREA WAS DEWATERED DURING CONSTRUCTION OF THE 60INCH INFLUENT SEWERTHEREFORE THE AREA FILLING SHOULD BE DEFERRED UNTIL THE INFLUENT
SEWER IS INSTALLED AND BACKFILLED

APPROXIMATELY TO INCHESINCHE OF SETTLEMENT IS EXPECTED TO OCCUR AT
THE LEVEL OF THE EFFLUENT UNITSUNIT DUE TO THE AREA FILL SINCE 90 PERCENT OF THISTHI SETTLEMENT WILL TAKE PLACE WITHIN 30 TO 45 DAYSDAY AFTER
FILLING CONSTRUCTION OF THE EFFLUENT FORCE MAINSMAIN AND JUNCTIONSTRUCTURE AT THE END OF THISTHI PERIOD WOULD SUBSTANTIALLY REDUCE THE
SETTLEMENT OF THESE UNITS FOR THISTHI REASON IT IS RECOMMENDED THAT
CONSTRUCTION OF THE EFFLUENT UNITSUNIT BE DEFERRED UNTIL 45 DAYSDAY AFTERFILL PLACEMENT WORK ON THE PUMP STATION EQUIPMENT INSTALLATION AND
SUPERSTRUCTURE CAN CONTINUE OF COURSE DURING THISTHI PERIOD
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DARK GRAY FINE SANDCLEAN WITH SILTLAMINATIONSLAMINATION

1 WATER CONTENTWIN OF DRY WEIGHT100 80 60 40 20

DRY DENSITYRD IN PCF150 120 90 60 30

80 60 40 20

GRAY SILTY FINE AND VERY FINE SANDSOME ORGANIC MATTER

SOME GRAY VERY FINE SANDY SILTLAYERSLAYER

WATER CONTENTW IN OF DRY WEIGHT

DRY DENSITY IN PCF120 90 60 30

LOG OF BORINGSBORING

RING NO PS

BORING NO
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ELE VATION IT 11 ELEVATION 106DATE DRILLED 103560 DATE DRILLED I06760OWNBLACK SAND WITH SOME GRAVEL AND

110METAL FILLDARK BROWN FINEMEDIUM SANDLOOSE

SOME SILTY FINEMEDIUM SAND LAYERSLAYERBROWNGRAY LAMINATED SILTY VERY FINESAND AND SILT SILT CONTAINSCONTAIN SOMEORGANIC MATTR SOFT

SOME WOOD FRAGMENTSFRAGMENT
FINE SANDCLEAN

100
90

I GRAY MEDIUM SAND

DARK BROWN FINEMEDIUM SANDLOOSEBROWNGRAY LAMINATED SILT PEATY SILTAND SANDY SILT SOFTSOME GRAY FINEMEDIUM SAND LAYERSLAYER

DARK GRAY FINE SANDCLEAN LOOSE

SOME THICK BROWN SILT LAYERSLAYER

ILL

VERY FINE SANDY SILT WITH 80LAYERSLAYER
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